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New NTP Bioassay Results
The National Toxicology Program 2fl
presented 10 Technical Reports in
the carcinogenesis bioassay series
for public review by the NTP's
Board of Scientific Counselors on
11-12 December 1996 at the
NIEHS. Each report involves a series of
long-term studies in which rats and mice
were given a range of doses of each test
chemical followed by extensive histopatho-
logic examination. Highlighting the review
meeting was a series of presentations on
the presence of Helicobacter hepaticus, an
organism that has been associated with
liver lesions in mice, in some of the NTP
study animals. In some cases, liver disease
associated with Helicobacter infection
impaired interpretation of the significance
of neoplasms in the liver of male mice;
interpretation of effects at other sites was
not adversely affected in these studies.
Female mice are considerably less affected
by Helicobacter.
Chloroprene. Chloroprene is the
monomeric component in the synthesis of
polychloroprene elastomer (neoprene).
Nearly a billion pounds ofchloroprene are
used annually worldwide. Rats and mice
exposed by inhalation to atmospheres con-
taining 12.8-80.0 ppm of chloroprene
developed tumors at a variety of sites,
including the oral cavity, kidney, and thy-
roid gland in both male and female rats,
and lung in male rats and in both sexes of
mice. Mice also had increased incidences
of neoplasms of the circulatory system,
Harderian gland, skin, kidney, and liver.
Both female rats and female mice had
increased incidences of mammary tumors.
Chloroprene was determined to show clear
evidence ofcarcinogenic activity in all four
studies in male and female rats and mice.
Ethylbenzene. Ethylbenzene is a chemi-
cal used mainly in the production of
styrene and cellulose acetate. More than 10
billion pounds of ethylbenzene are used
annually. Male and female rats exposed to
atmospheres containing 75.0-750.0 ppm
of ethylbenzene had increased incidences
ofkidney hyperplasia and neoplasms. Male
mice exhibited higher incidences of lung
tumors and female mice had increased
N incidences of liver tumors. These
11114 neoplasms are considered clear
$ evidence of carcinogenicity in
rb l@ male rats and some evidence of
| carcinogenicity in female rats
and both sexes ofmice.
cID Oxazepam. Oxazepam is one
of the family of benzodiazepine
drugs used in the treatment ofanxiety.
In earlier NTP studies, oxazepam was
shown to cause liver tumors in both males
and females of two strains of mice. The
chemical was re-tested in rats; in the pre-
sent study, oxazepam caused a marginal
increase of kidney neoplasms in male rats,
which is considered equivocal evidence of
carcinogenic activity, and increased kidney
nephropathy in both males and females.
No neoplasm increases were associated
with oxazepam in female rats.
Cobalt sulfate. Cobalt sulfate is widely
used in the electroplating industry.
Occupational exposure to cobalt com-
pounds occurs mainly by inhalation of
dusts or fumes in refining processes and
the production of alloys. Exposure of rats
and mice to atmospheres containing
0.3-3.0 ppm ofcobalt sulfate heptahydrate
caused lung adenomas and carcinomas in
males and females ofboth species. In addi-
tion, extensive nonneoplastic lesions in the
nose (olfactory epithelial atrophy and
metaplasia) and larynx (squamous metapla-
sia) were seen in most exposed animals in
all four studies.
Primidone. Primidone is a desoxybar-
biturate that metabolizes to phenobarbital
and is used as an anticonvulsant to control
seizures. Primidone was given in feed to
rats in concentrations up to 2,500 ppm
and to mice in concentrations up to 1,300
ppm for 2 years. Male rats had marginal
increases in thyroid and kidney tumors,
which is considered equivocal evidence of
carcinogenic activity. No tumor increases
were seen in female rats. Male and female
mice had marked increases in incidences of
a variety of liver neoplasms, which consti-
tuted clear evidence of carcinogenic activi-
ty in both sexes.
AZT. AZT (3'-azido-3'-deoxythymi-
dine) is the most widely used chemothera-
peutic agent for the treatment of persons
who have AIDS or are seropositive for
HIV. AZT was administered to male and
female mice by gavage in a methylcellulose
solution both with and without accompa-
nying doses of a-interferon A/D to mimic
some therapeutic regimens. Male mice had
slight increases in kidney and Harderian
gland neoplasms, which are considered
equivocal evidence ofcarcinogenic activity.
Female mice had increased incidences of
squamous cell carcinomas of the vagina,
which consititute clear evidence ofcarcino-
genic activity.
Tetrahydrofiran. Tetrahydrofuran has
a variety of industrial uses as a reaction
medium, as an intermediate in chemical
synthesis, and as a solvent. Human expo-
sure occurs primarily in occupational set-
tings. When rodents were exposed to
atmospheres containing up to 1,800 ppm
of tetrahydrofuran, male rats experienced
increased incidences ofkidney tumors and
female mice had increased incidences of
liver tumors. Female rats and male mice
did not have increases in neoplasms at any
sites.
Theophylline. Theophylline is an alka-
loid structurally similar to caffeine and is
found in tea and chocolate. It is used as a
bronchodilator and heart stimulant. When
administered to male and female rats and
mice daily by oral gavage for 2 years, it
produced no evidence of carcinogenic
activity.
Isobutyraldehyde. Isobutyraldehyde is
used as a chemical intermediate and flavor-
ing agent in many food products. Annual
industrial consumption of isobutyralde-
hyde in the United States is approximately
500 million pounds. Exposure of rats and
mice to atmospheres containing up to
2,000 ppm of isobutyraldehyde produced
inflammation and degeneration of the
olfactory epithelium, but no evidence of
carcinogenicity in males or females of
either species.
Polyvinylalcohot Polyvinyl alcohol is a
synthetic polymer with a wide range of
chain lengths and has a variety of uses
including textile sizing, paper coatings,
cosmetics, and as an ingredient in intrav-
aginal contraceptive foams and films.
Polyvinyl alcohol was studied by intravagi-
nal instillation in female mice. No neo-
plasms or other lesions were observed.
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